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(54) C»W©*»] *T»Xl^ hU)l=*y±>X*r? 

1 

(57) [ftffPtt^OlGBB] 
ttt*«l] 4>fc<i*>, 1, 2, 

[tt*g 2 ] 1 , 2 , 4 - MJ 7 '/-;Hf TIB 
5$(1) : 




(1) 



T*Sn-53- (4-t'7xZ;W;l') -4-7x^1/ 
-5- (4 -tert-y^;l/7x-JU) -1, 2, 4-h 



2 

[tf*K4] MJX (8-*/U/7-h) 7*5ri? 
A (III) fg#<DS£, *Pllj&*£L-T«*.T^*ll|jR 

[0 0 0 1] 

•fe>7. (el) mf-\zm-rz>*><DT&z>o 
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(2) 

3 

[0 0 0 2] 

[0 0 0 3] ifiB#, &*©i|i«fl§jg©*r«xi^ h 

<D 2 ISf^fciW. TangtVanslyketd ioTjilS 
nfc CaW. Tang and S. A. VanSlyke; Appl. Phys. Lett. , 
51 (1987) 913 ] . m?amm*. SI 2 (a) tC^T«t 
•5tr, ^5XSfi9 0±K#J*LfcIHI9 1, *— JMt 
£119 2, tfiltti3tI9 3. lt&9 4Ta&3o 
[0 0 0 4] ±E* J FTtt, *— JMI&JI9 2 *«, Hffi 

fc-rattfeir. rc9 4*>6ftxsnfct : fij«*-^ 

t&2ittfS7fcJI 9 3ft^«^£i*C&«>5&tiJ£t>*>'5:L 
TV>*. Z-CDtctb. C©JJs-;W«JSI«9 2tC±?)« : fCD 

[0 0 0 5] 2»«jftO* ; ?K*V»T, 

^tSiSbfefll [CAdachi. T. Tsutsui and S. Saito;Ap 
Pi. Phys. Lett., 55 (1989) 1489 3 , *-JHH»Jii« 

ha;W5*yfe>X*^t«3fEbfc CC. Adachi. S. T 
okito. T. Tsutsui andS.Saito: Jpn. J. Appl. Phys. , 27 
(1988) L269 ] . 

[0 0 0 6] **5©2JMIift©* ; ?tt, 012(b) K 

*-TJ:3k:. ^7XlS9 0±f:^LfcBi9l. * 
-*i«t»JW9 5, €^*&2iB9 6, ft« 9 4*5 
fcO, 5fc©t>©£i!»fc, *?tt&JI9 6at. H9 4» 

H®9 l *6ftX4nfc*-*iWI^ i?M» 

Uii»»*fcJ;t), SfccDfcOtH&K:* Ki&«JE«^if@ 

[0 0 0 7] 3 MRS©*?*!. 5fc©Tang 

&©*^*£5fc&Abfct>©T, 012(c) KSi-J: 
^7XSS9 0±fc#J*Lfcl»«9 1, *-;m 
i£JI9 2. %7tS9 7, H^ttSIS 9 6 . 119 4*5 

tto. j]5-jniaiji9 2*«« ; f*583tJB9 7fcai:a» 



4 

19 7ttti:ii«>4«#*-r*fc«>. 2mm&<D>b<D\z 

< 5>^T, ^19 7F*jT©« J f }WDffl&-&%>& 
tffe&fctiU'TS. S^:±fS« : f»3lg9 6, *— ;m 

[0 0 0 8] ihBWilH' hWPS*f t>7*f 
**Mrt-**-;HiaW»£ ITU MJ 7 i-^7S > 

s?x>K»fls. hut. 

?A(III) 5?X^U^>-tf 5>*^U 

[0 0 0 9] 

«£*<DXl/i7 hn;w=^.<y-b>X3il^iClt^T<g;«ffi'C ! 

iSJ¥«©fg^pi^T*^>ii, mmmtzVT*tz<m®. 
■&t»**»**<«T"r*tv»5iai«*»*D, ft^tt© 

[0 0 10] *fcSft»6tiT^4a*©xU'^hD^ 

5*yt>x«^tt. *m sift. *j§» &s£ra*rr 

#e*3ttS**©***UV»i:V»'5BHlt)**. 

mitmgk&&^mmttmz&%mmM&ft5®&fr&^ 
[ooii] mm<Dtt&-c\tftTmmz£<o&& 

»tt^*<,. ^» 5 t^^7>h7t>^xX 

t>> R, G, B©HJSfefr«k*v;i/f L *7— ***»B€& 
SWfc#*Tffflli:f *. 2O^,±C0S^(r^ ; 5>X^i7 h 

;p©5S7taiocD5RT-ms-r*^ttt, sitt-m^pj 
[0012] *»Mtta±©<nf»w«*T!festifc*>© 
fc^wx i/ * h d ;i/ = * v ± > t. jr^ 3 H t 

» -5 C £ © T * -5 W«lx U i7 h p )V = * «/ -fc > X 
Iftt-r-S^iK**. ■5-L-T*%BJ©$e.tClfi<7)gW 



) 
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\Z&2>. 
[0 0 13] 

ItSIt^WLfc. ^UT- (a) 1, 2, 4-MJ 

5£Jttt©ffl±K*W;:#J»Tas;i£» (b) <h< t'> 

[0 0 14] -rf3.tl*>*5tW<Dmmx.U? baJI/S.^y 
t>Xifit 1, 2, 4-h'J77-JP 

te, ±131, 2, 4- h'JTy-M^Oltfi^ 
t)**Ji©«l«KOViT'bJftWbfc. ^©fcS*, (0 # 
i)-N-\£-)V*)lrfV-)V (EAT rpvKj 

*Kftw-cL*5fc», attttawts-a-s©***^ 

IfflPVKOlS, iWf3©«fc3l;:BeT-©**U&«> 

^mci-r <rn, *-;i/^D>>^>^tt<Diis^i, 2, 4 

7tT^5^<i:. (d) ±fBPVKte> *-©#?*tiftfr&t> 

Lfrfc&#Tt$;u ijfji3{&#T©5£#i£3&7 = >fb£- 

ISftft^iBC. 0 fc< V»Wft563fc©#-Jl<*2&tt»3fcJi 
S»J*T#*it, (e) ±fBPVK©S«:, ITO#7 
7.^ I T07-f ^A*©at»i:©«3lMtlr-r<nTVi* 
(f) L£#oT±?EPVK©JI£*-JU«ii£tt3S 
ftJf£LT, 1, 2, 4-h'J77-^*0iia 

j^fcsfcjettK-r-cnfc. -j-#&fli?rtBfc*ftf63fe©** 

fflUfc. *fc±El, 2, 4 - h U 7 % /-;w«hmkosi 

£PVK©Jl©ffl#--&fc>1tt;:i5^T, 1, 2, 4-MJ 

UT, MJX (8-*/>J/9-h) TJPSXtf.MII 
I) 8# (EAT l"A 1 qj £:V>3) ©«£J>gT 
*-;H&»tt»*li^©*7i£X1*tta*S 6 



(3) 

<? 

6 n -a £ 1 1) t>fr-? it. 

[0 0 15] *fc*5BW#tt, ±Etm©fcWK:ljnA. 
lCt?V»T*>*W*f?ofc»*, ±121. 2, 4-MJ 7 

L£3Jn?figK-r-s>£, (g) ikomwtmmiz. ±b* 

J«»*TSS3fcT#S©T, »*»K«5fil±t 
*nfc£t>fc35fc£tt©ffl±#*Jii"C**;ifc, (h) * 
6SS3fc©»3te»*» fgft»g£*fflf$&«5ffl£T[fi]±T 
(i) ^^U+HaMPJiOWPWil****! 

t3&«T**OT, ±B*-JHiaMI» WHMfeJiKEH 

20 .^osr^t?. 2-z>\zk±.<Dm^zmuz>myt*^9 h)v<o 

[0 0 16] Lfc*«t>T*58WO«0 3 fir«XU^hDJl/ 
S^yt^lfim #-JM6iilB£«^«&>2i»©l8I 

c, *-;w*fc»4* : ffea««K*3ir**-v'j^iftS6 

*-f#5PJ§©5%> 1, 2, 4-h'J77- 

)VS.*yt>*m z f-lZ-D^TmM'?Z>. 
30 [0 0 17] 2, 4-MJ77— 

#©»£«, i, 2, 4-mj 7 4 7— jmbsm*© i a* 

fctt2«SA±fc*l>fc<fc*>^tfJiT»-3T, 1, 2, 4 

- h u T*s—)imm#<D i 2 sea±©^ 6* 

•S>J1©^ jlSte/t-O^-fKl. 2, 4-h'J77 

-;msws© i itfcn 2 aa±*»«ts -a-fc 

^JtLTifctf 6*1-5. 2, 4-MJ77-JM* 

##©■«. &B&infflre®. i. 2, 4-h'jT^/- 

40 [0 0 1 8] ±131, 2, 4-h'J77-;^#Wi 

t*. n&mmmmvm.mfc&miz^ioMfcTZzm, m 
±*fctttt©je±Ka*LT(e»s***«»*atf*j: 

?TiPl«;t*)Tf5. 1, 2, 4-HU7 , 7-^ 

fc, TESC(l) : 
[0 0 19] 
[fb2] 
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(1) 



[0 0 2 0] TSSn5 3- (4 - f 7 x -)V4 M - 
4-7i-;P-5- (4-leTt-Zf^)ly Ji—M - 
1, 2, 4-h'J7>/-JP (£AT r.TAZj 

fc«>, *%W\zm*>Hm\Z®R2tlZ>o 1. 2, 4-h io 
U 7</-JPIPi#©®©l8lff ItO^Ttt, #fi91Tte<i: 

5<h*-;W7n>y*>^tt#^+#tr&.5©T, ItoR 

ffn»*s«ff^o**a*b^. i. 2, 4-hury 

-;Ugfi»#:©Jf ©, #afcWPI6HK:t3V»Ttt£<K:IR 
JgSttfcua*, &&*.tf±E£(l) T*8$n?>TAZ© 
&££©#£, +»ft*-J^Dy + >^ttS»*t5 
fctt. «OgUP«<l 0 0~2 0 OAa±TS&SO!jS»S 

OOOAHTT!*SC*«ffSlH. 
[0 0 2 1 ] *«WoW«xi^i/ hn;P3*y-fe>^SR 
^tt, ±B1. 2, 4 - MJ 7\/-;MB«M*©Ji*«*. 

l, 2, 4 - mj 7V-)i>mmfr<Dm&*\-<n 

WTttt<WB3tSn!ftV». 1. 2, 4-h 'J 

[0 0 2 2] &**»WOttIl/i' hPJPS*yt> 40 
ltGOJ:3Cl. 2, 4-MI7'/— 

€r^f©T, £© 1 , 2, 4-MJ7 , /-Jl'gl#Oi 

[0 0 2 3] *Tt>i<K. TBS (2) : 
[0 0 2 4] 

[ft 3 ] so 



[0 0 2 5] (Stnttl^ISif] ?*Sn5PV 
K©« (*-;mS6tt583ttJi) t, ±E1, 2, 4-h 

rz&?\z. %9tmmzir<n. *Bj&iKa*x<. l*»«> 
ftjettcr.cnfc. +^*ffl"i^^fffef8^©*«sxi^ 

* hn;US*>y^>*?ii^£j8i£T£3. ±BPVK© 

*^*ntt*«PTttt<fc»3eanjfti^, 20-5 

0 0 oafl»«#£LH. M#flE n J: D<hS"i" 

-3TSs^j*-r*©^fflStJc^5*-eti*«**. 

[ 0 0 2 6 ] ±B 1 , 2 , 4 - h 'J 7V-;i^3£#©Jf 

SR^OS&fcffafcWfcUTtt. TBS (3) : 
[0 0 2 7] 

[ft 4] 




(3) 



[0 0 2 8] T«$ft3A 1 qWBWfttaiJitLT 

ft»3tt*«#6n*. ±B3S*jfi©*^©S«^tcoV^ 
T»4£<KIB£Sn&lr>. >*lW8LfcJ:3lc. PV 
K©P# I TO^f7^ I TO?-* JWA*©£#£©« 
fttlltCntV^ott, ±BPVK©g*s, 

(a) \Z7fCt£5\Z. ^7^i«4^©gfflCf*$n 
fc, I TO (-f >S?«>A-^>-***-f >*) ^©3§f! 

(PVKi) 10, 1, 2, 4-NU7V/-;m*<*:© 
€ (0Tt4TAZ/f) 2 0 43«fcOf«^«SIS (A 1 q 

jf) 3oo3is, ^©leiraBUfet)©^*!^^. 

-5. 

[0 0 2 9] PVKi 10, A 1 qI3 0 OKJVIA. * 

mwv\zt<\zmfe2ti-r. a*^t>an*i, 2, 4 

T, MftlUMGBfcttCTtttfJ:^. PVKilO 
14, S«PVKiJ«»»f«»A. WEO±5C±tl/T. 
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PVKm«»SIift»«t:»»tfcl*«S. s 

[0 0 3 0] -*A lqI30 'M<ifcAU 
**tfliT?*oT, Al q©**»&fc*JI©«, 3§^& 

±BA 1 qI3 Ote, XSX*tt9«>ft4iA 

KKWIfbfcfc***. fflR±$fctt«©JI±fcfc*b 

[0 0 3 1] &43±fEPVK/f 1 0£J:tfA lqI30 
tt." *ft*n#«8»*»o. P'VK, A 1 qO#«& 
B«bfcVMfi©ric#'S^A/rv* , r , bJ:V». r?#fc**« 

[0 0 3 2] *5B9i03«KO*«XW^hD;U5*yt> 
4©«HKl#J*Snfc. I TO (-f >5*>A-3 l >-* 

3<o3i$«mutti^n5. 31©^!^ 

SIS 3 ©IWK** U IrtfcXMffJI 2 ^ssntvmtf 
«fcv>. te^H't^TAF** 5 »i, 5t©0i (a) ©«•&<£ 

[0 0 3 3] ±B*M©5"6*1r , J , Vliat!*l*2*ll« 



'J bTtt. WfBTAZ^© 
1, 2, 4-MJ7Vf-^»»#JWfe»*fc«H**i 

*»»©«* ©<t^«n&ttffl-r*i:i**T**. ^©ffi 

©*+U^«J£*]W**©#®ft0J<tbTte> fctAlf 
«**MMM*£bT4MJI©l. 3, 4-t^v7V- 
;HMMMM***fStt*. 1. 3, 4-^x77- 
;i^##ibTte«*©ft£4&#&Jt^#lT&5#, <£ 
<K. TIBS: (4) : 
io [0 0 3 4] 
[ft 5] 



t-Bu 




(4) 




[0 0 3 8] TS^n^N, N ' -/7i^-N, 
N' -tfX (3-^Wi-W -1, 1' "t'7i 
-;W-4, 4-/7S> (^T TTPDJ it>"5) ©^ 
*R (TPDf) £&fflU «Ott?(fi&JI 3 £ IT. 
WES! (3) T«£*15A 1 Q©^*^ (A 1 qi) 

n&mm^o** y -^©ttAti^w«^f^«kt)T*jE^s 
it, gtn'2>«fiiE*^^u j r©^W)«*«fc^«^s© 

2JRKifc#JU 3&>"3*««IWI©itJ»© 3 *CRJt«-r 

[0 0 3 9] H5fc*?\k3K. TPDI 1 <tA 1 qi 
3tfttt*^to*fc2Ji«lifi©* ; F dftfBTang£©S^ 

tffia) ti*3uxn. n®4 o tmms tomizmmn 

n, TPD/A 1 qffffiT^nyi'SftTaMIMMT** 



[0 0 3 5] T*^tl^2- (4-tf7x-;i"f;W - 
5- (4-tert-r/^;W7x^;P) -1, 3, 4-:** 
fy77-;i' (jy.T rpBDj £1*5) 
20 n?>. ±E=trt'Jtfi!lSJfli2H 5fetriE^fc«fc5tw 

tf«^*$2IJI3©^-rn;^— **fcHM^5r. 

[0 0 3 6] ±e*+y-Wfi**WM2©»#£, 
*^y^f&M^SIJf 2 <hbT»if3TAZ©il»l8l (TA 
ZD £ffifflb, ^-^SISltbT, TIES (5) : 

[0 0 3 7] 

[ft 6] 



(5) 



(0 5(a) ) . £©<h£A 1 q Ji 3 lrtf»J&>*«# 
Hftli, TPD/Alq#B©aK«S©fc*. MS 4 
0 , 5 J&Ht ?>nfc^,*Ht©«^^S«fc 0 < ft 
D> -etlCioTWAl q»3tC&A£tt#ia63 
(0 5 (b) ) . 

40 [0 0 4 0] ^-bT. TPD/A 1 q#®ttifi©A 1 q 
M 3 ^T*=-;Pt«T©H^^J;oTS!ie^^4b 

(05(c) ) . a i qf>mmz tiTmyt-rz. tpdi 

1 tA 1 qJI3©P.SH;:TAZe£7>gb£:«£*>, *— 
^^^•^©ttAWJfUnaiTfeD. S 2 5 
K, TAZI2Wif«l:>cf^ (#)150A 
W±©«£) Kltt, HCTAZ82il, 5fe©^KTlftBJ 
bfe«t^lc*->»l'7Py^>^ft<c:-r<nafc*. BR 

Mg4 0, swzw.mnm&ftuaTzz.t-eTPDmi 

irftAStlfc*-^*. TPD/TAZI¥-ST^ny 57 
so $n^> (0 2 (a) ) . 
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// 

[0 0 4 1] *VTZ<D-ft—MZ£.-DT£r$m$st>W!& 
Stl« tiTA 1 QiaCftXSftfctftt. ±IHT A 

zm2itm^mmmz-r<n^>fttb, tpd/taz^ 
ffis-etaiisn (02(b) ) , z<DfmT-&-)vtn=? 
<DW&€t\z£-3x®m=?tfim±h (02(c) ) . taz 

[0 0 4 2] — 0 3K^-f«fc3t;:TAZJf 2CDHJS 

(« 5 0 AaT©*^) a, .im 

i4 0, 5 Mfcltt«Mt»fc WATT* ££TTPD«lfc 
&A£*afc*— M J TAZ12 SraiSb, TAZ/ A 1 
q#ffl-C:/D^£tlT£F B 1«#£?&f£T3 (03(a) 
) . *-MSTAZ|2 J: "5 

wtero.fcpi'^^u-v (^(d«^*-;p) ©aA*#. 

[0 0 4 3] -^LT*-;Wt±oT£F.S]«ffi#J£J&£:n 
5:tTAl qB3C:«^#£A£tt5£: (03 (b) 

) . TAZ/A 1 qMT*-*i:tf WS^Ci 
oT!)jgWfg£b (0 3(c) ) , TAZ <fcD!Sj@X* 
;i^-jpft©{£UA 1 q*«. ^*bfci!ie^t'«i:oT® 

aren't 5 * s^.n04tc^-rj;5c tazi 

2©K»*»±COfWT»S»^ (*350~150A1 

t5 u tTT P DI 1 tftASnfc*-^!!. TPD/ 
T AZRWTZfUy £7$*l TAZJf2£ffij© 
l/TTAZ/A 1 q|?-®T^D<y ^n&fc©©!^** 
£b5 (04 (a) ) „ 

[0 0 44] JrLT-fc-MZJi-DTQfflmffitfl&f&Zn 
Z> Z. tTA 1 qi3 ICft^f-^ftAStl^) £ (04(b) 

) , TPD/TAZ#ItTAZ/A) q#IOS* 
TJft-^tm^oSIS^CioTBiB^fB^L/ (04 
(c) ) , TAZ£9Bex*;P*-*&©<S;^TPDi3 
J;tfA 1 q RtbfcififCi-jTBfian 

[0045] TPDjeiKaAatifc*-^**. tpd 

/TAZ|f.ffiTyn^i7^tl^>*)©t> TAZB2£jI 
jgbTTAZ/A 1 q#®T^D>y5r^n^fe(0{C^ 

Azm 2 <Dmm<D 3 m\zKitm? : btctb'T?$>z>o taum 

4©if©i^, TAZS2tt^-;Ut«^Srit)tIii 

jga-fr-s©-?. £©TAZJi2rtTffi#(DSiS§-&a* ; J3£ 

•2>^tt>+5j-ir#Aen^>. b;fr>bTAZte4 0 0 Onm 
«T©«i»iWtfc»#K-***bTV»*fc*. t>b 
T A Z 1 2 W*-*itf*«B»*l/TiBW»4 
U -tnfcJ^TTAZJ&iftfiSftfctbTt), «k0* 
»*«l*lr«3ttr-^6W-r*TPDl*fcttA 1 ql 

[0 0 4 6] J^OKHft* 3 £. TPDi 



(6) 

/J 

1, TAZJf2i5«ktfA 1 qI3 0ffl*^l:*t»T 

n, TAzjB2oBu»s±jabfcnsHrtT?iWE , racfc 

*f8BJtri5W^)^ J pU-V«iji^e2(D«i#i> 

io [0 0 4 7] fcWtf±ETPDil. TAZe245«t 
rjA 1 qI30ffi*^fc«©5^TAZll:^T. £ 
STAZJf £0«^«ii£tt#<£^ 
V») PBD©I#i (PBDI) zmRvtzmsizte. 

iZAft-)vm&&Wimzitwirz>z\£fr*>, pbdi 

SPBDJi»;:£**fc»&K:tt» TAZ»«fcDHilJ*£A£ 

20 [0 0 4 8] *fcH4©tt9iJ&»&9!&a»&J:'5fc. TA 
Z««©*+U**i£*MP«2tt, *-^©flEA«*«* 
jp©3*fcRJt0rr*;i£KfiHbT. ^-©ISiJ¥£pg 

-r-s^t^cto, *-;n&i£B i &cttftt^«ij£)i 3 © 

MIST P Dili A 1 qS©ffi*.^-t)-&©J:3fr, 

30 [0 0 4 9] ilE^MOWttlXb^ hWR^«yt> 
X3SH44, *-;HSii£Bl. 2 *«fc 

0f«-?<US6Ji3O3Ji€flA.TV»ntf, -t©ffi©*J«H 

Az^PBDfco+t u-^ttsiiwiiwiPKo^TWritan 

»®*j|iB*BSFbft:^tt©*»*'&A/"P^Tt>J;V». 
[0 0 5 0] **U*|ia»»IJI2«*tr#litt, ±IB 
40 #|©«fc5K, *£**tt*©JM§J*JHSK«fcoT#«T 
**«L B€*j**-*»»&aSifc*KK**bfc!fe* 

a6*±*fc»4«oji±ntt*bT«»s-e:*»ac 

[0 0 5 1 ] 

ami 

y-hgjR15Q/D©ITO H>i"?A-f>-t 

so 1 5 o o~i 6 o o A) ±ic, *-jmas»»tbT 
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©, meats) tasnsTPD, m^M^ntvx 

©, 8}i25£(3) tS^nSAlq, fc&tfKl. 2, 4 

- hij7'/-jni»#ttTo. waasu) testis 

TAZ££©Hic, OAKUfc. 5fi3tt«- 

g: 2X1 0"5Torr, *Kifi£ : il. : 2 ~ 

4A/#-C&0, ?fcj£3;nfc&«©IS£»ti:, TPDI 

(*-;maui) = 500 a. Aiqis («^*iaui) 

= 2 0 OA, TAZl=3 0 0AT*^fc. 

[0 0 5 2] •Z>€\Z±.mTAZm<D±\Z, W*->VA. 
i«6*I*UTWP2 0 0 0 A, Mg/Ag=10/1 

(t;Hfc) ©Mg/Ag««Ji ZM&l V1t'&, 

mnmmvx^mi o o o A©«»i£#i«b-ar*x 
m i A/», oa/^o 

[0 0 5 3] ±tt<DJ::5fcl/Tfls«Lfcff«*XU*ho 
;i/5*-y-fe>7.5Si^© I TOiSlI, Mg/AgW@Jf£ 

lxT3B3ttli*36*S-ff, ®^fff (5/ 

MttlfflLS-10 0) Sffl^Tajtl/fc. -^©*S 

0 6 KtST <fc 3 Id** 1 4 V (14 5mA/cm2 ) © 
K«J«BET'WS5 8 0 0cd/m2 ©ijifiSg^rasn 
fco £fc£<D383£fcfre>, A 1 Q»at5S3teL-TV>3Hi: 

[0 0 5 4] 3lffiigil2 
v-hStrtl 5Q/DOI TO ('f >v^A-^>-^ 

1500-1600 A) ±k, *-;Hftaitt5fi3t»ftt 

ITO, tai25£(2) TSSn^PVKSr, v^DDX* 

u *^Td©PVKS©±ir, i, 2, 4-hjtV 

i-ftl^O: 5 cm, 810. 5cm©IE#lMKT&o£:. * 

<omm\i. pvki =4 0 0 

A, TAZI=2 0 OA, A 1 qi <«?HSSJi) =3 
0 0 AT'&ofc. 

[0 0 5 5] -o£\Z±tRA 1 qfOil:, V^*v£A 

tmz&mmvTmm 2 0 0 0 a, Mg/Ag= 10/1 

©Mg/Ag««JiS»l3cUfc«. *<D±\zm* 
*ttiilTiSlOOOA0ffiIIWiUT. 01 
(a) Hj*-fB«ifi©*rttSXU* bafr$*yt>7>m? 

[0 0 5 6] ±E©A3l:bT#Bl/fc*iil/i' ha 
JU5*vfc>*SlHP<0 I TO«*»«, Mg/AgmSS2r 
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MttS©Ls-ioo) zm^rmfeLtz. ^©*£ 

*, ®7lr*-rct5H4V^e»5!7t*^*'9, 1^14 
V (2 2 0mA/cm2 ) ©IKl!j«IITJif 3? 7 0 0cd/m2 

(Dft&f&msmmztifto crt©w6«©%^ws^ 

2 0~3 0cd/m2 £ t <h, #^#S 

#l©H§^©l!r&fgftte, ®»Tifc»gn?*S 

io [0 0 5 7] £fc£©#6f2ft££ST. S3K3tt*W- 
(B4tt»OF4 0 10) £ffl^T$teLfc£;i3, 0 
8{cH^T^-r<k3tr, ifcfi4 1 0nm^tf-i7**-rs 

mtplzm^Wi&T7iil,tzP VKg#©Sg3£7>^i7 h^i 

[0058] ifc^oifsistaa^ttfen 

20 jiaSgil 3 

a i am^^mvrzz.t&.mt. ±mmmm2tmmz 
[0 0 5 9] asfiu 

TAzm%'£&i<tzz.£]zw-\$. ±mmmm2tmm\z 

!Kf142rii^feiC5, £©JfHH*fcf-:?ifcft5 3 Onm© 

m&myt&^v, ^©5B3tej&»6. pvkits<ai 

fr<=>, PVK»5r#fe{r5g^S-B--5>t'li, TAZItffl 

[0060] \mm 

TAZiiitfAlqiStBl/T, PVK«©^©W 

##tri3<, ®«©ffffitiBHTa5o/::. 
40 ^*5^J4 

•->— hffifitl 5Q/D© I TO (-f >v^A-?->-^- 
^if-fH) a-h^XlS (M5g^tt®i, ITOIKJ? 
1500~1600A) TPD, TAZ, 

Al qi&^©)®tc, *SjU#ifeKJ:t)iacBttfc. 
mo^mtMO . 5cm. ^SO. 5cm©iE^tt-Ca&-p 

tz&m<Dmm\z. tpdi (*-;nna*) =400 

A. TAZI (^-v'J-fliSiiMffllJI) =15 OA, Al 

qg m^mmm) =4 5 0At*ofe. 

so [0 0 6 1] t5^{r±ffiA 1 q S©±tr, T^y^A 
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tmzxmm Lxmm 2 0 0 0 a, Mg/Ag= 10/1 
mnMMLTmm 1 0 0 0 A<D&mm&Mi$.vT, 01 

[0 0 6 2] ±$Z<D£5\ZVTftMVtzm®X.UP ho 

)V?1tm<DL S- 1 0 0) SfflV^Tfiil^L^i^^. 0 
9tC^-r«fc5t, 1A16V (1 4 5mA/cm2 ) CDl&»j 
lffiTJiK3 7 0 0cd/m2 ©fffeS^tfifiailSnfco 
[0 0 6 31 &ZZ(DW&m%:&%MT* ^ftftStt 
(B3aSa©F4 0 1 0) £ffl^T$l)eL£:£;L^ 0 
1 0 \zm&-?7K-t J: 5 fc, if4 6 4nm{Ctf-:?$*-r 

T P DmfimftlsT^Z Z. t**BSftft. 

[0 0 6 4] *M«5. 6 
HS60J4 i|iJt;jl#$it©*r8Kxl^ hP;P5*>yt>7> 

sh^k^t, utotaz*© 

KJ?£5 0A (^Jfi^5) SfcttlOOA (*&S#I6) 

»tbfc. *-©>£*, TAZl©if*S5 o AT&-5SI 
SS0d 5 li, H10C-jaW»T*t±5l:, AlqJI© 
3B3fcfiT»**6©*3te*' , <* h;H£jSU TAZi© 
■tJ»*l 0 0AlCbfc*lfi«6tt, Hiilft^iRiT** 
-r«fc5{r, A 1 qJKO»3tfiT»*»fi***<*#fc'J> 
S<tt*tfct>tC, TPDi©M6t$?)ffe%W 

[0 0 6 5] *ttff!7. 8 
it, MCA (2) T?*«n«PBD*ItJfcttfiW 

», *ss#i4 tramirbT, 01(b) t^-rjugjfi©* 
*uooa (*jfi««i7) th> 01 1 \zmnx^-r&5 

bfc. $fcPBD<Z)BtJ9£30 OA ($ttM8) 

<h> RHi:««T*-r«fc5K, A 1 QJi05B3tfiT** 

»fi*3ttfc, TPDS©363tt6T**#fi3fi3foWB3o 

[0 0 6 6] 

[fB9I©3&*] E*±, BJEbfcJcifc+fSfioWlixU' 
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(8) 

/(? 

fct>©£&-2>. 

[0 0 6 7] *fc*5BWO*«xV'^hn;i'5*yb> 

&i. 2, 4 - h u TV-)imm&<Dm*. ftxamw 

TfeSPVKffllt, ±E1. 2, 4-h'J77-M 
*#©/■£ £ffi#.-&fc>-t£3£, ±0— iSJIfg 

•frlCA 1 q©g£iiaAfct>©B:, Se>fci«3!i4s, iSJ^S 
[0 0 6 8] *3fiW©te©tf«xi^ho;P3*v-fe> 

(osmtmrnz, ±b**u k^swbh 6 
[0069] 3^**u+*»iw»ji©tm"*»Bi*«a 

:F5J&-e*ofc, R, G, BOHUfeCiiv;^*? 
[0 0 7 0] Ufc*»^T±(E2t3©*5BW(0*r«Xl/ir 

=T4 ^^K*©»»TOfiJfflpIIBttA«J«Vi. 
[0ffl©f8^SiW] 

[01] PUB (a) tt, *^l^©5-fe, ^<tfel, 
2, 4- hU7 < /-;^*^©e*«A^)*^Xbi7 h 
p;U5^.y-b>^*^©»S^iLT©, 3B«ig© 

arFtsrwiBBL H0(b) a. ^^^w^^, 

tz 3 iS©Wtlx v V V d ;w 5 * v -fe > x 

so Sr*-r»fB0Tfe*. 
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[02] HB(a) ~(c) »±, ±E31*jfi©5 , 6, 
ij ^fi£Mff J| £ l/TOTA Z V> 

[0 3] nH(a) ~(c) tt. fcUT 
©TAZB©gtJ*#+#fc/h2^*^©»3te*3*» M 

[0 4] RB(b) ~(c) », ^*U-^ft&MflJI£l'T 
CTAZiOW^, 0 2i5«fctf0 3©»£©4'Pii3T& 

[0 5] H0(a) ~(c) tt, *5-;K*3IJitUT©TP 
Dlt, Sf HSIiUTOA 1 qjf <h©P.S]KTAZJi 

B4^-r^)0T*.f)o 

[0 6] *jwi©siatfiiTfp«bfc*«xi/^hp^ 

[07] *ffiW©Hlfi«2T^«Ufc*«xu^h-p;p 
[08] ±e*it«2T?fpj«bfc*«xW'^hp;i'S* 
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[0 9] *»W©*JS«4Tff»bfc*«XU^ hnjl/ 
[01 0] ±ia*JS^4, 5. 

bfctiii/f h-p;i^5^>y-t>x^©, fiftx^ 

[011] #5B9i©2IJM!7. 8-C^LfcWfilXU^ 

[012] NB(a) ~(c) «*n*n. f*©tni^ 

1 -fr-jimmm 

3 

io *-)imm&&ftm (pvkd 

2 0 TAZi 

3 o m^m&m (a i ai) 



[01] 



[0 2] 



(a) 



IO*-JHftasflaat« 

CPVKB) 




(a) 



i i i i i i i i i I I i 
■ ■ ■ ' l i 



++++++++++++ 




(b) 



(c) 



MM 
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